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Part B: Final Abstract 
 
Anthropometric Changes in a Prospective Study of 100 Patients 
Requesting Breast Reduction               
 
Background 
The anthropomometry of the “ideal” breast is well described, but changes that 
occur with enlarged breasts are not. The aim of this study was to assess the 
prevalence of nipple asymmetry in the horizontal plane and changes in the 
inframammary fold (IMF) in patients presenting with macromastia (defined as 
excessive development of the mammary gland by Merriam-Webster dictionary). 
 
Methods  
One hundred patients (200 breasts) presenting to the Plastic Surgery Clinic for 
bilateral breast reduction were enrolled in this study. Patient’s characteristics 
captured for this study included age, body mass index (BMI), and breast 
anthropometric measurements, such as suprasternal notch to nipple, nipple to 
IMF, IMF projected to cubital fossa, midhumeral point, and nipple measurement 
from meridian. Basic univariate statistical analysis were performed to evaluate 
the impact of nipple asymmetry.  
 
Results 
The average age was 37 years (SD 12 years), and the median BMI was 33 (IQR 
28-37). More patients presented with nipple asymmetry, of whom 45% were 
classified as lateral to meridian, 19% were classified as medial to the meridian, 
and 36% were classified as central to the meridian. Patients with lateral 
asymmetry and medial asymmetry has a significantly higher BMI (median BMI 
35) compared with patients with central positioning (median 30). Increasing 
breast size was positively associated with nipple asymmetry, whereas BMI (R = - 
0.30, P =0.003) and macromastia correlated negatively with IMF position (R= - 
0.38), P= 0.0001).  
 
Conclusion 
In macromastia, nipple displacement from breast meridian, especially lateral 
displacement, is common and is aggravated by an increase in BMI. The IMF also 
descends, and this is also common in patients with a raised BMI. These changes 
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1. Objectives:
The study objective is to determine the relationship between: 
a. Macromastia and breast nipple asymmetries
b. Body Mass Index (BMI) and breast asymmetry
2. Literature Search Methods:
• Search engines used to acquire the relevant journal articles: PubMed,
Medline and Google Scholar.







o Inframammary fold (IMF)
o Nipple areola complex (NAC)
o Breast anthropometrics







• Related citations suggested by the search engine were used.
• References cited in journal articles obtained were used to further broaden
the search.
• Only articles cited in the English language were used.
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3. Interpretation of the Literature
3.1. Introduction 
The breast is the most changeable organ in the body, altering with puberty, 
weight gain and loss, hormonal balance, pregnancy, lactation, menopause, and 
with aging (1). It is an organ with varied volume, width, height, projection, tissue 
density, composition, shape, and position on the chest wall; this makes the 
female breast one of the most difficult organs to assess objectively (10). In breast 
surgery whether augmentation, reduction, or reconstruction, the goal in any 
breast-contouring procedure should be to create a symmetrical and aesthetically 
pleasing breast (2). Breast reduction is one of the most common procedures 
performed by plastic surgeons and the benefits have been extensively 
documented and include pain relief, improved posture, improved quality of life, 
and an increase in quality-adjusted life years as well as improve body self-image 
(3,12). Although there has been a lot of literature concerning the 
anthropomometry of the ideal breast, changes that occur with macomastia and 
the clinical implications have not been described. 
3.2 The ideal breast 
In the past, investigators have attempted to define standards for 
anthropomorphic measurement both subjectively and quantitatively, as well as 
identifying an objective description of the aesthetically ideal breast, but they 
have all suffered in their reliability due to several intrinsic limitations (4, 5). 
Surgery of the breast is a broad field of plastic surgery, and regardless of the 
nature of the procedure, whether reconstruction or cosmetic, the main goal is 
always to create a natural appearance and symmetric breast to meet the 
patient’s expectations (1, 5). Multiple authors agree that this entails creating a 
breast that is proportional to the body with no ptosis, and have a nipple at the 
most anteriorly projecting portion of the breast that is conical to teardrop in 
shape (2, 10).  
Penn in his 1955 landmark paper measured the breasts of 150 healthy 
volunteers, and among these, he personally judged the breasts of 20 volunteers 
to be aesthetically perfect, and his anthropomorphic measurements have been 
used as “normal” values (4, 6). In Smith’s article, 66 women were studied, he 
differed from Penn by including patients with marked breast hypertrophy, 
ptosis, or both, and compared his results with the concept of the “ideal nipple 
position” (10, 11). Westreich’s study on the perfect breast found values of 
18.59cm from suprasternal notch-to- nipple distance, Nipple-to-IMF distance 
was 6.95cm, and the true nipple plane 1,5mm below the midhumeral point with 
IMF 4.18cm lower to the midhumeral point (10).   
In 2011 Mallucci & Banford’s observational study defined critical ideals of breast 
beauty and identified a recurring pattern in four key parameters that included: 
an upper pole-to-lower pole ratio of 45:55 percent, an upward pointing nipple 
with mean angle of 20 degrees, a straight or mildly concave upper pole slope, 
19 
and a smooth lower pole convexity (7, 8). The objective landmarks for 
assessment of an aesthetically pleasing breast include volume of the breast, 
position of the inframammary fold (IMF), base diameter, and size and position of 
the nipple-areola complex (NAC) (9).  
3.3 The NAC 
The ideal nipple plane is defined as a line level to the midpoint on the shaft of the 
humerus and was considered by Maliniac as the ideal level for the nipple (10). 
However Penn found that in his 20 perfect subjects the true nipple plane was 
3.75cm beneath the midhumeral point, and Westreich found this plane to be only 
1.5mm lower to the midhumeral point (6, 10).  Rohrich et al. observed that 
nearly 88 percent of women had natural asymmetries when critically examined, 
24.5% had asymmetry in at least two parameters, while another 24.5% had 
asymmetry of one parameter (2, 9). The NAC placement is preferred to be at a 
ratio of 04:60 x and 50:50 y, which means that it is best situated in the middle of 
the breast gland vertically and slightly lateral to the midpoint horizontally (5). A 
displacement of the NAC by 0.5 – 1.5 cm in the vertical direction is considered to 
be less aesthetically acceptable as compared with similar displacement in the 
horizontal plane (9).  A women’s NAC undergoes dynamic positional changes 
throughout morphogenesis, and tend to descend with normal aging, as glandular 
ptosis develops (17).  The NAC position changes that occurs with high BMI, 
macromastia and advancing age are not well documented in literature.  
3.4 The IMF 
The inframammary fold fibers form attachment between the chest wall and the 
dermis, however it has been subject to several conflicting descriptions (13, 16). 
The ideal IMF is at or above the sixth rib, but this is quite variable from person to 
person (13). It is recognized that the IMF descends with age and in patients with 
a raised BMI (14, 15).  The sternum to nipple distance has been found to be 
double the distance from nipple to IMF in patients with macromastia (12). 
According to Yeslev et al. the breast volume, IMF location, and NAC location, are 
part of a complex and inter-related structural system present within the female, 
where disproportion in one parameter can cause morphologic changes in the 
others (17).  
The IMF is a zone of adherence and prevents descent of the breast caused by 
gravity, but can be lowered if the fibers are stretched as seen in patients with 
macromastia or in massive weight loss patients where the fold drops towards 
the abdomen (13).   
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3.5 Conclusion 
The female breast is noted for its diverse physiognomy, making accurate, 
reproducible measurements very difficult, therefore identification of pre-existing 
breast asymmetry in a patients undergoing breast surgery aids the surgeon in 
developing a precise operative plan, which accounts for these differences in 
order to optimize symmetry and obtain an ideal surgical outcome (10, 17).  
However there is a lack of studies examining the breast changes that occurs with 
macromastia and the clinical applications of these changes, which makes our 
study unique and insightful in this regards   
21 
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